Clitocine potentiates TRAIL-mediated apoptosis in human colon cancer cells by promoting Mcl-1 degradation.
Among anti-cancer candidate drugs, TRAIL might be the most specific agent against cancer cells due to its low toxicity to normal cells. Unfortunately, cancer cells usually develop drug resistance to TRAIL, which is a major obstacle for its clinical application. One promising strategy is co-administrating with sensitizer to overcome cancer cells resistance to TRAIL. Clitocine, a natural amino nucleoside purified from wild mushroom, is recently demonstrated that can induce apoptosis in multidrug-resistant human cancer cells by targeting Mcl-1. In the present study,we found that pretreatment with clitocine dramatically enhances TRAIL lethality in its resistant human colon cancer cells by inducing apoptosis. More importantly, combination of clitocine and TRAIL also effectively inhibits xenograft growth and induces tumor cells apoptosis in athymic mice. The disruption of the binding between Mcl-1 and Bak as well as mitochondrial translocation of Bax mediated by clitocine are identified as the key underlying mechanisms, which leading to mitochondrial membrane permeabilization. Enforced exogenous Mcl-1 can effectively attenuate clitocine/TRAIL-induced apoptosis by suppressing the activation of intrinsic apoptotic pathway. Furthermore, clitocine regulates Mcl-1 expression at the posttranslational level as no obvious change is observed on mRNA level and proteasome inhibitor MG132 almost blocks the Mcl-1 suppression by clitocine. In fact, more ubiquitinated Mcl-1 was detected under clitocine treatment. Our findings indicate that clitocine is potentially an effective adjuvant agent in TRAIL-based cancer therapy.